Self-assembled thermo- and pH responsive micelles of poly(10-undecenoic acid-b-N-isopropylacrylamide) for drug delivery.
An amphiphilic AB block copolymer composed of poly(N-isopropylacrylamide) as a hydrophilic segment and poly(10-undecenoic acid) as a hydrophobic segment was synthesized. Cytotoxicity study of this copolymer exhibited no significant cytotoxicity. The lower critical solution temperature (LCST) of the copolymer was 30.8 degrees C, as determined by the turbidity method. The block copolymer forms micelles in an aqueous medium at the temperature lower than the LCST. Transmission electron microscopy images showed that these micelles were regularly spherical in shape. The micelle size determined by size analysis was around 160 nm. The anti-inflammation drug prednisone acetate was incorporated into the micelles and the release profiles of prednisone acetate showed a dramatic thermoresponsive switching behavior and a unique pH responsive behavior. Moreover, the pH responsive behavior was in relation to the thermoresponsive behavior. That is, the micelles were not pH sensitive at the temperature below the LCST, but the aggregates were pH sensitive at the temperature above the LCST. Based on these results, the thermo- and pH responsive micelles have great potential to be a novel carrier for drug delivery.